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answered, viz.   whether  the   new  or   cheaper  oil  is   a reliable substitute for the oil previously used.
This simple form of test can be used as described only for observing the comparative quenching values of material of the same class. If it were used, for example, to compare the quenching value of water and oil the results would indicate that they were about equally effective, the reason* for this obvious misrepresentation being that the water boils at a much lower temperature than the oil and the block becomes insulated by a layer of steam. If instead of allowing the block to rest quietly on the grid it were violently moved about, the results would be very different; also the difference as between oil and water would vary with the relative mass of the block and the volume of quenching media. But in comparing oils amongst themselves the results are not very differen% whether the block is moved about or left undisturbed. I
Of the oil^in use, according to Thallner,1 petroleum LIQUID hardens with greatest intensity; next glycerine., which has heretofore not been sufficiently appreciated as a hardening fluid; then light mineral oils; and finally viscid vegetable oils, for instance, linseed oil. A layer of oil on the surface of water enables a higher degree of hardness to be attained than with oil alone, and a lesser degree of hardness than with water alone. A coating of the oil forms around the tool as it passes through it and retards the cooling effects of the water. The results can be varied by altering the thickness of the layer of oil, but it needs an experienced man, handling comparatively simple tools, to get uniformly good results. With a similar object the water is sometimes mixed with lime or clay, or even soap, all of which tend to form a thin layer of non-conductive material about the steel. A saturated solution of salt is a favourite mixture; its use by file-hardeners is universal, and in some cases quite necessary in order to keep the water fresh. Caustic soda, sulphuric acid, sal ammoniac, sodium carbonate, man-ganous sulphate, and practically every soluble substance 1 Tool Steel, p. 102.usiness of the steelworks than the tool-room. Very little consideration is needed, however, to show that in this respect the co-operation of the user, however familiar he may be with " tempers," and the maker of the steel is highly desirable. Hossible for machining pur-            y
